Recent work has shown that individuals' participatory habits are locked-in by early adulthood. Yet, we know little about the early origins of these patterns. In this paper, we explore the childhood and early adolescent roots of civic attitudes and behaviors. Specifically, we examine whether a bundle of general motivational attributes captured by grit-the ability to persevere in the pursuit of goals-are relevant for early civic engagement. Using a unique large-scale survey of students linked to school administrative records and a variety of modeling techniquesincluding those leveraging siblings and twin pairs-we find that grit is not only a predictor of academic achievement, but also of civic attitudes and behaviors. Grittier students are more politically efficacious, more likely to volunteer, and more likely to intend to vote. This illustrates the importance of a heretofore-unexplored set of psychosocial attributes in the development of civic attitudes and behaviors. Abstract Word Count: 148 Document Word Count: 9,947 Keywords: political participation, political socialization, education, grit, non-cognitive skills, psychosocial attributes, civic engagement 1 We wish to thank the National Science Foundation (NSF Grant #SES-1416816) for their generous financial support. We also wish to thank the Wake County Public School System for their support in this collaboration. Finally, we are very grateful to the participants at Princeton University, the Massachusetts Institute of Technology, and the Midwest Political Science Association Annual Meeting for their helpful comments and feedback. Junn, and Stehlik-Barry (1996) similarly conclude that "education influences the characteristics of democratic enlightenment almost exclusively through verbal cognitive proficiency" (64). In contrast, recent research by education scholars has increasingly focused attention on a broad set of so-called non-cognitive or psychosocial skills.
Political scientists have long documented that the time young citizens spend in school is strongly related to their levels of civic engagement later in life (e.g., Verba, Schlozman, and Brady 1995; Wolfinger and Rosenstone 1980; Sondheimer and Green 2010) . Yet, there is little understanding as to the specific early factors that help students develop into active citizens. Many attribute the development of civic attitudes and behaviors to the cognitive skills that schools enhance or reflect (e.g., Denny and Doyle 2008; Luskin 1990) . 2 For instance, in their seminal work on voter turnout, Wolfinger and Rosenstone (1980) argue that education "increases cognitive skills, which facilitate learning about politics" (35-36). Nie, Junn, and Stehlik-Barry (1996) similarly conclude that "education influences the characteristics of democratic enlightenment almost exclusively through verbal cognitive proficiency" (64). In contrast, recent research by education scholars has increasingly focused attention on a broad set of so-called non-cognitive or psychosocial skills.
This growing literature from economics, psychology, child development, and neuroscience suggests that students' success in school and beyond depends on whether they develop a set of so called non-cognitive or psychosocial skills not fully captured by math and reading tests of cognitive ability (Cunha and Heckman 2007; Heckman 2000; Heckman and Kautz 2013) . 3 Among these individual abilities, scholars and journalists have recently paid particular attention to grit, tenacity, and perseverance (e.g., Duckworth et al. 2007; Duckworth 2016) . 4 These attributes involve "the exertion of effort or will necessary to achieve goals" and capture the ability "to keep going in the face of failure, adversity, obstacles, and setbacks" (Shechtman et al. 2013, 15) . Individuals who exhibit these abilities have been shown to have higher educational attainment (Meyers, Pignault and Houssemand 2013) , to perform better in school (Eskreis-Winkler et al. 2014) , to have healthier habits (Reed, Pritschet and Cutton 2013) , and to score higher on measures of mental well-being (Kleiman et al. 2013) .
In this paper, we consider the role of grit in the development of early civic attitudes and behaviors. At present, little is understood about the role of non-cognitive or psychosocial attributes, like grit, for the development of civic attitudes and behaviors. This reflects a broader gap in what is known about the childhood and early adolescent origins of civic engagement.
While political socialization scholars once focused on childhood in hopes of discovering the roots of civic attitudes and behaviors (e.g., Dawson and Prewitt 1968; Niemi and Jennings 1991) , more recent studies have tended to "eschew ... children" and instead focus on early adulthood (Niemi and Hepburn 1995, 7 ; see also Verba and Almond 1989) . Hence, there remains "little current empirical research shedding light on [the] childhood antecedents to ... civic engagement" (Astuto and Ruck 2010, 249) . Previous work has documented the stability of many political attitudes and behaviors by late adolescence (e.g., Fox and Lawless 2014; Plutzer 2002; Prior 2010 ), but we have little sense as to the early sources of variation. Moreover, what we do know is largely limited to correlational studies that condition only on observable characteristics.
In our analyses, we use an original data source from the Wake County (North Carolina)
Public School System (WCPSS) that links a large-scale survey with student-level school administrative records. This data source is unique in that it departs from previous research involving grit-and political socialization research more generally-that has primarily relied on relatively small, idiosyncratic samples. 5 Among this sample, we measure 5 th , 8 th , and 9 th graders' levels of engagement in their school along with their levels of political efficacy, volunteering, and vote intentions. To our knowledge, this large-scale combination of student survey and administrative data is one of the first of its kind. 6 With these data, we replicate (and extend) previous analyses suggesting that grit is a strong predictor of student achievement (Reed, Pritschet and Cutton 2013; Kleiman et al. 2013 ). We then explore our primary interest: whether grit predicts civic attitudes and behaviors. To do so, we leverage a number of identification strategies, including an especially powerful set of models using family and twin pair fixed effects. Together, these modeling approaches allow us to purge out a bevy of sources of potential bias in examining our relationship of interest.
We first show that grit is a predictor of academic achievement-students who are higher on the grit scale also score noticeably higher on standardized tests of math and reading. While not the primary focus of this paper, this finding is meaningful in that it extends previous work exploring grit's usefulness for school performance that relies on smaller, less diverse samples.
Going beyond student performance, we then show that grit is a strong and robust predictor of students' levels of engagement in school, community, and democracy. Grittier students show more engagement with teachers, schoolwork, and peers; have fewer absences; and are more likely to feel politically efficacious, volunteer in their community, and plan to vote when they are 5 For example, Duckworth et al.'s (2007) oft-cited article introducing her construct of grit draws data from convenience samples of: 1,545 from an online, non-probability panel; 138 Ivy League undergraduates; 2 classes at the U.S. Military Academy (N = 1,218 and N = 1,308); and 175 participants in the National Spelling Bee. Socialization studies also have limited data sources, primarily the Youth-Parent Socialization Panel Study (Jennings et al. 2005; Plutzer 2002) . 6 The only analogous study of which we are aware is West, Scherer, and Dow's working paper (2016) examining grit in the California CORE schools, but it does not consider non-achievement outcomes. More generally, published work from large-scale matches of student surveys and administrative data are rare.
old enough to do so. Our results suggest that this relationship cannot simply be accounted for by cognitive ability-the marker of individual ability long thought to be preeminent in the development of an active citizenry (Verba, Schlozman, and Brady 1995; Denny and Doyle 2008; Luskin 1990 )-or other observable factors such as race, age, gender, socio-economic status, and political interest. Our results are also robust to models that account for unobserved factors that remain constant within census tracts, schools, siblings, or twin pairs.
These results provide insights that cut across disciplinary boundaries-speaking to our broader understanding of child development, political socialization, and civic engagement. This study highlights the need to examine attributes and experiences that happen earlier in the life course than typically considered when exploring the roots of civic attitudes and behaviors.
Childhood and early adolescence may be a critical period in the development of the general-but not explicitly political-attributes needed to engage in the political domain. These general abilities go beyond the political knowledge and cognitive abilities that are the predominant focus of standard in-school civics curricula. In short, children who develop noncognitive skills are more likely to become active and engaged citizens later in life. 7 This suggests that general motivations, not just domain-specific political motivations, may be important in determining who engages in politics and who does not.
Background and Theory
An ever-growing literature from multiple disciplines has begun to examine a set of so-called non-cognitive or psychosocial abilities as a means of improving life outcomes (Heckman and Kautz 2013) . These skills have been defined as the individual attributes that promote success in school and beyond, but that are distinct from measures of cognitive ability (i.e., standardized tests). These are thought to initially develop in childhood and early adolescence (Eccles et al. 1993) . Those who develop psychosocial skills early on are thought more likely to develop other skills later in life-in this way, "skill begets skill" (Heckman 2000, 3) .
Much of the media and scholarly attention has focused on the psychosocial attribute of grit. Grit has been conceptualized as "the exertion of effort or will necessary to achieve goals" and the ability "to keep going in the face of failure, adversity, obstacles, and setbacks" (Shechtman et al. 2013, 15 ; see also Duckworth et al. 2007; Duckworth 2016; Reed, Pritschet and Cutton 2013; Kleiman et al. 2013) . Grittiness involves a bundle of individual mindsets-how people think about themselves, their environment, and their relationships to their environment-and skills-the characteristics originating from one's knowledge, ability, practice, and aptitude-that allow individuals to set short-term concerns aside and withstand challenges and setbacks (Dweck et al. 2011; Shechtman et al. 2013 ). In short, grit involves the ability to work through the difficult mental process of anticipating, planning for, and ultimately overcoming any obstacles that get in the way of achieving one's goals. The most prominent and widespread measure of these characteristics is the Duckworth Grit Scale (Duckworth et al. 2007 ), which we describe in the data section below.
With its recent ascent to the national discourse, grit is now the subject of considerable criticism and debate. Popular critiques range from labels of grit as an empty buzzword to arguments that it is "a Social Darwinist explanation for why poor communities remain poor" (Ris 2015, 2) . Some have argued that an increased focus on grit rehashes old arguments encouraging individuals to pull themselves up by the metaphorical "bootstraps" to achieve their goals, thus distracting from fundamental structural impediments (e.g., Erickson 2015) . 8 Others contend that that the influence of grit on academic performance has been overstated (Rimfeld et al. forthcoming; Credé, Tynan, and Harms forthcoming). To be sure, some of the soaring rhetoric about grit's usefulness in school settings may well have outpaced the empirical evidence currently available. 9 For example, little is known about the potential for particular school policies to reinforce or teach grit-there have been no studies examining long-term inter-temporal variation in grit or its responsiveness to targeted intervention or exogenous shocks.
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Many have raised concerns about the extent to which grit overlaps-conceptually and operationally-with other psychological constructs. 11 For example, at first glance, grit seems similar to the notion of resilience previously explored by social psychologists. But, while resilience refers narrowly to an ability to adapt to adversity (Masten et al. 2009 ), grit also encompasses energy, hard work, steadfastness, effortful control, and perseverance towards goals (Duckworth et al. 2007; Tough 2012; Von Culin, Tsukayama, and Duckworth 2014) . 12 Grit has 8 Our view is that the examination of the relationship between grit and civic engagement does not diminish the importance of institutional barriers to participation. Rather, it highlights the need to better study them and to consider electoral reforms. 9 Some raise concerns about how grit might be misused by education policymakers in post-NCLB performance-accountability regimes (Duckworth and Yeager 2015; West et al. forthcoming; West, Scherer, and Dow 2016) . In such contexts, self-report measures, like grit, could be more easily gamed than test scores. The school district we use in our analyses does not use grit as a part of its performance-accountability regime. Moreover, we incorporate a number of data quality checks to account for acquiescence and satisficing in our models. 10 Some have shown that the related construct of resiliency is malleable to targeted interventions (see Paunesku et al. Forthcoming; Vanhove et al. 2016) . 11 This classic issue is sometimes called the "jingle-jangle fallacy," the erroneous assumptions that two nearly identical things are different because they have different labels (jangle fallacy) or that two different things are the same simply because the same label is used (jingle fallacy) (Kelley 1927) . 12 Resiliency scales tend to ask individuals how well they respond to risk and stress (e.g., "I quickly get over and recover from being startled."); new experiences (e.g., "I like to take different paths to familiar places."); and how well they interact with others (e.g., "most of the people I meet are likable."). For an overview of these, see Windle, Bennett, and Noyes (2011 persevere to accomplish one's goals in the face of challenges and setbacks. There are obvious gaps in the literature on grit, but the basic notion that student achievement depends both on talent and on the bundle of attributes related to perseverance and effortfulness (however measured) 13 See Duckworth et al. (2007) for a more thorough discussion of the conceptual distinction between grit and personality traits; overall, personality measures show a weak relationship with measures of achievement (Trapmann et al. 2007) . Perhaps more relevant to the current study is existing empirical work that finds grit's relationship with voter turnout holds even when controlling for the Big Five (Hillygus, Holbein, and Snell 2015) . Moreover, the existing political science research examining the relationship between political participation and conscientiousness has found inconsistent results-sometimes positive (but indirect) effects, but other times null or even negative effects (Gerber et al. 2011; Anderson 2009) . Given this existing work, it seems unlikely that an observed positive relationship between grit and civic behavior would be an artifact of conscientiousness.
seems theoretically compelling. 14 While more work remains to be done, the key question motivating our analysis concerns the relevance of this family of characteristics for the development of civic attitudes and behaviors. Previous research has focused on the role of political motivation or interest (e.g., Prior 2010), but we contend that grit captures some of the general motivations needed in the specific task of being civically engaged.
15
There are several reasons to suspect that grit could encourage the development of civic attitudes and capacities that ensure young citizens are engaged in school, community, and democracy. 16 First, grit should promote internal political efficacy-the feeling "that the individual citizen can play a part in bringing about [political] change" (Campbell, Gurin, and Miller 1954, 187) . Having overcome obstacles to experience success in their lives across a number of domains because of their perseverance, grittier individuals should be more likely to believe they can understand and navigate the complex political process. Simply put, the ability to persevere may breed a general belief that individual efforts are achievable. This general sense of self-efficacy may translate into downstream increases in domain-specific political efficacy (Condon and Holleque 2013) , which we know is a strong predictor of civic participation (Verba, Schlozman, and Brady 1995) . 17 Similarly, in the school setting, this may translate into higher 14 Perhaps somewhat surprisingly, very little work has considered the contextual, familial, racial/ethnic, or class-based variation (or non-variation) in grit. This is likely the case because previous work has generally relied on relatively small, idiosyncratic samples and, as such, may not have the design features nor the statistical power needed to look for any systematic differences in students' levels of grit. 15 We note that our intention in this paper is to explore whether grit is related to civic attitudes and behaviors, not to tease apart the exact mechanisms driving this relationship. 16 Indeed, some have shown that other psychosocial skills such as general self-efficacy (Condon and Holleque 2013) , the ability to delay gratification (Fowler and Kam 2006) , and interventions targeting a bundle of psychosocial skills (Holbein 2016) are linked with adult voter turnout. 17 The argument that general levels of grit transfer to domain specific tasks parallels the framework employed by those studying student performance (Eskreis-Winkler et al. 2014; Duckworth 2016) . levels of engagement with teachers, peers, schoolwork, and various intra-school organizations (Bandura et al. 1996) . Grittier students may be better focused, attentive, and willing to exert the effort needed to also engage in their schools.
Grit may also help individuals develop the abilities necessary to follow through on a desire to be engaged in their school, community, and democracy. Consistent with this notion, some scholars have speculated, but not tested, that it may take "a great deal of initiative, energy,
[and] perseverance ... [for citizens] to be heard" (Neuman 1986, 2) . 18 This approach starts from the perspective of scholars who have long recognized that democratic engagement is costly.
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Because of these costs, obstacles, barriers, or distractions, even if children and adolescents are politically interested, they may still fail to actually follow through on participatory activities-
whether showing up at school, participating in school activities, volunteering or voting. Grittier citizens may also be able to better anticipate a willingness to exert effort for future civic acts like voting. Indeed, this ability to visualize oneself as capable of accomplishing future tasks has been central to the studies of academic performance since grit involves a focus on achievements within a longer time horizon (Shechtman et al. 2013; Duckworth et al. 2007; Dweck, Walton, and Cohen 2011) . In short, children who develop the ability to be generally persistent and perseverant across life domains may be able to drum up the effort needed to be involved in civic life. For these reasons, it is our expectation that grit contributes not just to academic achievement-as others have explored-but also fortifies students' engagement in school, community, and democracy.
Data
To examine the relationship between grit and our outcomes of interest, we partnered with the
Wake County Public School System (WCPSS). WCPSS is the largest school district in North
Carolina and the 15th largest in the United States (NCES 2016). The district is a product of the 1976 merger between the city of Raleigh and Wake County that aimed to reduce "white flight"
from schools and neighborhoods in the city center. WCPSS is a large district with a mix of urban, suburban and rural characteristics, and includes students of multiple races and ethnicities.
WCPSS students are 51% nonwhite; 35% receive free or reduced price lunch, and 13% have documented disabilities-similar to national student demographics across several critical dimensions. 20 The system currently has 171 schools serving roughly 160,000 students across a geographic area exceeding more than 800 square miles.
During the spring of 2015, WCPSS implemented an in-school student survey of all students in grades 5, 8, and 9 (N ≈ 37,000). The student response rate was 71.8%, excluding 17 schools for non-response. 21 School administrative records were linked to all survey respondents, resulting in a dataset that is exceptional not only in its size, but also in its scope and richness.
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More information on the survey design and summary statistics can be found in the Online Appendix.
Grit was measured using the standard 8-item Duckworth Grit Scale for children (Duckworth et al. 2007 ). This battery of questions asks students to identify whether the following 20 The corresponding figures for public school students across the United States are 50%, 48%, and 13%, respectively (Snyder and Dillow 2013). 21 As discussed in the Online Appendix, this reflects, in part, technical difficulties some schools had in implementing the online survey. The survey will be conducted on an annual basis through at least 2020. 22 The de-identified data were shared with us through a secure connection pursuant to a data use agreement, a confidentiality agreement, and IRB protocol approval.
statements describe them: "New ideas and projects sometimes distract me from previous ones,"
"Setbacks don't discourage me," "I have been obsessed with a certain idea or project for a short time but later lost interest," "I am a hard worker," "I often set a goal but later choose to pursue a different one," "I have difficulty maintaining my focus on projects that take more than a few months to complete," "I finish whatever I begin," and "I am diligent." Together these individual items form a scale that has been previously evaluated for validity and reliability (e.g., Duckworth
and Quinn 2009). For our analyses below, we create a mean grit scale that is standardized by grade: thus ranging from -4 to 2.85 and having a mean of 0 and standard deviation of 1. 23 The
Online Appendix we provide some summary analyses of variation in the Duckworth Grit Scale.
The survey also contains a variety of questions exploring students' engagement in school, community, and democracy. We have three outcome items directly related to community and democratic engagement: political efficacy, volunteerism, and future voter turnout intentions. The specific items ask about agreement or disagreement with the following statements: "I believe I can make a difference in my community," "When I'm old enough, I plan to vote in most elections," and "I participate in projects in my community." 24 In our models below we consider these both individually and also combined into a scale using PCA factor analysis.
We measure school engagement using a combination of both survey and administrative data. Although a somewhat nebulous concept, school engagement has long been considered a critical component of student success and has been broadly-defined to include the behaviors, we have one proxy of school engagement from administrative data records: student absenteeism.
If students aren't showing up to school they are, almost by definition, not engaged in the school.
Empirical evidence supports this notion, with our survey-based school engagement scale being 25 The WCPSS survey includes 33 items, covering 5 dimensions, from along with two additional questions about academic rigor developed within the district. Although somewhat ad-hoc, we include only the subset of behavioral and attitudinal constructs in the control of the individual student. For example, we omitted items asking about family support of education. Results are unchanged if we use the full set of the individual items in our survey-based school engagement scale. strongly related to our administrative measure of student absenteeism. 26 Similarly, our measures of school engagement are strongly related to our measures of community and democratic engagement.
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Other key variables in our combined data file include student administrative records of cognitive ability, as measured through North Carolina's standardized math and reading End-ofGrade/End-of-Course exams. 28 In addition to allowing us to examine the previously-explored relationship between grit and academic achievement, these test score measures add value as a control when we examine civic engagement, as they guard against the possibility that any relationship between grit and engagement is an artifact of cognitive skills, which have long been considered a key predictor of engagement in the political science literature (e.g., Verba, Schlozman, and Brady 1995; Luskin 1990; Nie et al. 1996) .
In addition to cognitive ability, we have two survey-based measures of political interest or motivation. Our two specific questions ask students to indicate their level of agreement with the statements, "I care a great deal about who is elected to be our next president" and "I think politics and government are boring" (reverse coded). These are used in our models as controls, so as to control for political motivation distinct from the general motivation that is captured by our grit measure.
Finally, we have measures of students' race/ethnicity, gender, grade, age, academically gifted status, and limited English proficiency status from the district's administrative records.
From student records, we also know which school students are currently attending and which 26 A 1σ increase in our school engagement scale predicts 0.74 fewer absences (p < 0.01). 27 A 1σ increase in our school engagement scale predicts that students will be 0.28 units higher on our civic engagement scale (p < 0.01); similarly, a 1σ increase in our school engagement scale predicts 0.53 units higher on our civic engagement scale (p < 0.01). 28 5 th , 8 th , and 9 th graders take math exams; those in 5 th and 8 th grade also take reading exams. census tract they live in. Our administrative records also identify siblings and twin pairs in our sample (a fact that we leverage in our identification strategy outlined in the next section).
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Finally, from the student survey we are also able to construct a number of data quality controls including: an indicator for those straightlining on the grit scale items (1.2% of the sample), a continuous variable measuring the percent of survey questions answered (to help account for non-response bias), a continuous variable measuring the percent of responses which the respondent answered "strongly agree" (to help account for acquiescence bias), an indicator for taking the survey very quickly (marking individuals in the quickest 5% or respondentsequivalent to taking the 50-item survey in less than 3.7 minutes), and an indicator marking individuals who responded in an illogical pattern to our two reverse-coded political interest items. These help us rule out the possibility that the results we present below are driven by systematic patterns in survey taking.
Methods
To evaluate the relationship between grit and our outcomes of interest we use several identification strategies. Our first approach controls for the observed characteristics and data quality measures that we outlined in the last section. This approach most closely resembles the previous work studying grit's relationship with academic performance already mentioned (e.g., Duckworth et al. 2007; Reed, Pritschet and Cutton 2013; Kleiman et al. 2013) .
Given political motivation's strong, foundational relationship with other civic attitudes and behaviors (e.g. Verba, Schlozman, and Brady 1995) , in all of our models we control for measures of this characteristic. We have argued that grit may promote civic engagement by 29 Siblings and twins are identified based on home address and, in the case of twins, being born on the same day, month, and year. Thus, we are unable to distinguish step-or half-siblings, unrelated children living in same household with the same birthday, or zygosity in twins.
strengthening individuals' beliefs about their capacity to engage in politics and their ability to follow through on a given orientation towards participation. But, that doesn't diminish the need to have some degree of political motivation. While grit might help citizens achieve their goals, their levels of political motivation may also matter. Hence, exploring the relationship between grit and civic engagement requires that we partial out the role of political motivation by including it as a control in the model.
In addition to our observable controls, we are able to go beyond existing research by leveraging some of the design features in our data that add internal validity to our analyses. As an improvement to previous models, we also control for a number of fairly fine-grained census tract and school fixed effects. These account for both observable (geographic levels of poverty, levels of grit, etc.) and unobservable (school quality, school culture, school leadership, social connectivity, community involvement, etc.) differences that remain constant within these fairly fine-grained geographic units. These also account for the possibility that students are exhibiting reference bias-that individuals benchmark their levels of grit relative to their social surroundings (West et al. forthcoming) . By including our school fixed effects we absorb between-school differences in students' conceptions of their own grittiness. All in all, these geographic fixed effects account for the possibility that any relationship with our outcomes of interest is a byproduct of the time-invariant components of social context.
Finally, we are able to leverage the fact that we can identify twins and siblings in our sample. Among non-experimental studies of psychological characteristics, this is one of the-if not the-strongest robustness checks that can be run, as it controls for a host of observed (e.g., socio-economic status; parents' political orientation; parents' grittiness) and unobserved (e.g., parenting style; shared heritable traits) factors that are shared within families and twin pairs (Freedman, Collier, and Sekhon 2010, ch. 15; Medland and Hatemi 2009; Fowler, Baker, and Dawes 2008) . 30 In the WCPSS sample we have 5,387 families with siblings and 698 twins.
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This prevalence of twins is roughly equivalent to 3% of students in 5 th , 8 th , and 9 th grade in our sample. 32 With these narrower samples, we are able to make our estimates as descriptively robust as possible given our research questions of interest.
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Results
Before turning to our results evaluating the relationship between grit and our civic outcomes, we first replicate and extend previous work exploring the relationship between grit and academic performance. Figure 1 plots the coefficient estimates for our models relating grit and student achievement in math and reading. The first two estimates show that grit is predictive of higher levels of student achievement, above and beyond standard observable characteristics such as race, gender, age and both observable and unobservables features captured by our fine grained school and census tract fixed effects (i.e. reference bias, social capital, etc.). 34 The next two estimates show our results among siblings; the last two show our estimates among twin pairs.
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Twin studies do come with assumptions and limitations (see Bouchard and McGue 2003) . 31 In our survey sample, we have 332 twin pairs (2.84% of students), 10 triplets (0.13%) and 1 set of quadruplets (0.02%). Hence, when we reference "twins" we mean families with 2 or more children born on the same day. 32 Twins make up ≈3% of the U.S. population (National Vital Statistics) 33 Jumping to an experiment or natural experiment to explore grit's role (or non-role) is not ideal for two reasons. First, given the sparse literature on this topic, we lack a clear foundation to build upon. Second, experiments targeting grit may not be able to perfectly identify grit's effect. Even the best-designed grit-based interventions may have spillover effects on other psychological characteristics-making isolating grit's effect difficult. 34 In terms of controls, we find that Black and Hispanic students perform lower than similar White students in both reading and math; Asian students perform higher in math, but no different in reading; females perform slightly lower than males in math, but noticeably higher in reading; academically gifted students perform higher than those not deemed academically gifted; and those with limited English proficiency and more absences score lower. th grade. Models with controls include race, gender, academically gifted, limited English proficiency, attendance, and school and census tract fixed effects. Sibling models include gender, age, absenteeism, and data quality controls. Twin models control for gender and data quality.
Our first two modeling approaches suggest that students who are one standard deviation higher on the grit scale score roughly 0.10σ higher (p<0.01) in both reading and math. If we compare individuals at the bottom of the grit scale to those at the top, the estimates are 0.65σ (p <0.01) for math and 0.62σ (p <0.01) for reading. 35 This conclusion holds if we look among siblings (math: β = 0.093, p <0.01; reading: β = 0.091, p <0.01) or twin pairs (math: β = 0.079, p <0.05; reading: β = 0.068, p <0.07). In short, regardless of the modeling approach, we find that grittier students perform noticeably better on standardized tests than students who have less grit.
Depending on the comparison point used-either a one standard deviation increase or from the 35 If we include lagged achievement, we find that students with one standard deviation higher levels of grit score about 0.03 standard deviations higher in math and reading (full range estimates; reading: β = 0.213, p<0.01, math: β = 0.206, p<0.01). minimum to the maximum value of grittiness-these estimates are moderate to large. This finding, while not our primary focus in this paper, is meaningful as it extends previous research exploring the relationship between grit and student performance (Duckworth et al. 2007; EskreisWinkler et al. 2014) . Unlike previous studies that have relied on relatively small, idiosyncratic non-probability samples, our results show that grit's contribution to student performance holds across a diverse sample of students from various individual backgrounds and social contexts.
Turning to the primary purpose of this paper, we next explore the relationship between grit and our civic attitudes and behaviors. Table 1 shows that gritty students appear to have higher levels of school attendance. Column (4) in Table 1 shows this. A one standard deviation increase in grit predicts a 0.01 increase (p < 0.01) in the percent of days students are attending (full range estimate: 0.8 percent increase, p < 0.01). Given attendance is highly skewed towards perfect attendance (µ ≈ 0.96; s.d. ≈ 0.05), we are running into ceiling effects that dampen the possibility for finding a large estimate. Still, this estimate is equivalent to a 0.023 standard deviation increase in attendance (p < 0.01; full range grit estimate: 0.146σ): or, to decreasing individual absences by 0.22 days for an average student (p < 0.01; full range grit estimate: 1.43 fewer absences). Given the harm that student absenteeism has on student learning (e.g., Goodman 2014), this predicted reduction in absences is meaningful. Column 4 shows that grittier students are also more likely to follow-through with their desire to volunteer in their community. Youth who score one standard deviation higher on the grit scale are 5.7% more likely to volunteer (p<0.01). If we compare individuals at the bottom of the grit distribution to those at the top, the estimate indicates 36.8% increase in the probability of volunteering (p<0.01). Column 5 shows that grittier students are also more likely to report an intention to vote when they are old enough to do so. 36 Controlling for observables and census and school fixed effects, a one standard deviation change in grit is associated with a 2.1% increase (p < 0.01) in the predicted probability of intending to vote. If we compare individuals at the bottom of the grit distribution to those at the top, the estimate indicates a 13.7% (p < 0.01) increase in the probability of intending to vote. This estimate is not only statistically significant it is also substantively large. Considering that 83% of students indicated some degree of intention to vote, it is meaningful that we are still able to see substantive variation along the dimension of student grittiness given the presence of a distinct ceiling on our estimates. 37 Finally, Table 1 36 The two behavioral measures-voting and volunteering-are coded as indicators with 1 being coded for those who answered "agree" or "strongly agree." The conclusions are not sensitive to this coding. 37 Some might argue that our outcomes lack meaning among such a young sample. While we agree that previous studies exploring the late childhood and early adolescent roots of civic shows the relationship between grit and a scale of our civic engagement outcomes combined together. . If anything, these results suggest, perhaps as we would expect, that grit becomes more relevant as adolescents get closer to the age where they are eligible to vote and the costs and obstacles for doing so become more salient. 38 Grit appears to be a more consistent predictor of civic attitudes and behaviors than cognitive ability. As others who have looked at adults have shown, cognitive ability appears predictive voting (and voting intentions). Cognitive ability is also a predictor of overall school engagement. However, cognitive ability is not as strong of a predictor of our other engagement items. It appears that measures of general motivation, like grit, as much better predictors of early civic attitudes and behaviors than cognitive ability. 39 If we compare the coefficients for our grit and political interest variables rescaled to make the comparison between the lowest levels to the highest of these variables (net of the other), we see that the coefficients for these two variables are similar in size. Grit is a stronger predictor of childhood and early adolescent school engagement (grit=0.9 points; political interest=0.4 points), attendance (grit=0.1%; political interest=0.0%), political efficacy (grit=0.56 points; political interest=0.42 points), and volunteering (grit=35.1%; political interest=24.6%). Political interest is a stronger predictor of early vote intentions (grit=12.5%; political interest=57.1%) and our combined civic engagement scale (grit=0.73 points; political interest=1.68 points). In short, both political motivation and general motivation appear to be important in the development of early civic attitudes and behaviors. our results suggest that grittier students indeed have a stronger belief that they have the capacity to be involved in the political process (i.e. political efficacy), a greater ability to follow through on their desires to actively participate in opportunities that are available to them (i.e. volunteering and in school engagement), and a greater capacity to anticipate and see themselves as being able to overcome future engagement obstacles (i.e. an intention to vote). 
Robustness Checks
This conclusion holds even if we re-estimate our models using a number of robustness checks that leverage family or twin pair fixed effects. The relationship between grit and our survey-based measures of school engagement holds among siblings (β = 0.138, p < 0.01; full range estimate: β = 0.904) and twin pairs (β = 0.163, p < 0.01; full range estimate: β = 1.05). The first two panels of Figure 2 show this visually by plotting average marginal effects across levels of grit. These confirm that, simply put, gritty students appear to be more engaged in their schools.
Similarly, the bottom two panels of Figure 2 show that the relationship between grit and student absenteeism holds within siblings (p < 0.055), and is present in the same direction and magnitude, but underpowered, in the twin pair subsample (p < 0.49). Part of this lack of statistical significance may be due to the high level of homogeneity in attendance among twin pairs. The ICC for days in school among twin pairs is over 0.7-making it almost impossible to find any meaningful variation in absenteeism among twins. 40 Still, from what we can tell, grit is related to lower levels of absenteeism.
When we estimate our civic engagement models with sibling and twin pair fixed effects the results also are similar. With volunteering, we find that the relationship clearly holds among siblings (β = 3.2%, p < 0.01; full range estimate: β = 22.0%) and is in the same direction, but marginally insignificant among twin pairs (β = 3.7%, p < 0.18; full range estimate: β = 24.9%).
That we do not quite reach statistical significance among twins is likely a reflection of the drastically reduced sample size in these models-with twins representing only 3% of our entire sample. Still, that this estimate is in the same direction and substantive neighborhood is assuring of grit's relationship with volunteering. Notes: Figure 2 plots marginal effects across our two school engagement measures: our school engagement scale and documented student absences. Grit is measured using the Duckworth 8-item Grit Scale. Our measure of absences is a raw count measure of students' number of days absent from school. School engagement scale is that created by 9 items from the Appleton et al. (2006) school engagement scale. School engagement and grit are standardized by grade. Sibling models include gender, age, absenteeism, and data quality controls. Twin models control for gender and data quality.
With political efficacy, the result is even clearer. We find that this relationship holds among In total, these results suggest that grittier students are, indeed, more likely to show consistent signs of being actively involved in their schools, communities, and democracy. These results suggest that grit is related not only achievement, but also students' levels of school and civic engagement-fundamental goals of the public education system. 
Discussion
We have shown that grit, tenacity, and perseverance capture an important, yet heretofore unexplored, predictor of early civic attitudes and behaviors. Beyond the better-established relationship with student performance on standardized tests, our results show that grittier students are also more engaged in schools, communities, and democracy more generally. This relationship is large, robust, and not simply an artifact of cognitive skills, political motivation, socio-economic status, or other observed and unobserved characteristics shared in communities, families, and twin pairs.
These results have implications for education policy debates and for our broader understanding of the early roots of civic attitudes and behaviors. Policymakers currently disagree about how much attention schools should give to teaching children psychosocial or noncognitive skills (Farrington et al. 2012; Shechtman et al. 2013) . Our findings indicate that in addition to predicting academic achievement, so called noncognitive skills-like grit-might also promote societal well-being through greater engagement in schools, communities, and democracy. This should be central to policy debates since a fundamental objective of the education system is the preparation of an engaged student body (Ravitch and Viteritti 2013) . Of course, more work remains to be done in understanding the curricular implications of these findings. Scholars and policymakers have considerable work ahead to identify specific policies and practices that may help to develop and reinforce psychosocial skills.
Our results also suggest that stubbornly low patterns in citizens' levels of civic engagement may have their roots in the general attributes and abilities developed early on. This finding serves to place a refocused attention on childhood and early adolescence-which appear to be critical periods in the development of the psychosocial skills needed to be active citizens.
Political scientists have long focused on the material and informational resources that citizens need to engage in their community and in various political processes. Our results suggest that childhood and adolescent psychosocial attributes, like grit, may also play a critical role. This finding sheds light on the late childhood and early adolescent socialization of civic attitudes and behaviors-a field that has, according to many, languished in recent years (Niemi and Hepburn 1995; Sapiro 2004, 1) . Our findings may open a promising new line of research exploring how various psychosocial skills influence political attitudes and behaviors. Specifically, they suggest that general motivational attributes, not just domain-specific political motivations, might help determine whether young people become actively engaged in politics or fail to do so.
Survey Information
Starting in the 2014-15 school year, WCPSS implemented a new, annual student survey that included 49 questions drawn from three main sources: The 33-item Student Engagement Instrument , the 8-item Short Grit scale ) and 6 civic engagement items drawn from the political science literature. Two additional questions about academic rigor were developed within the district. The survey was fielded March 18 to May 15 (with a two week extension for low-response schools and those with a slightly different technology environment explained further below) and was administered using the open-source LimeSurvey (v. 2.05) software situated behind the district's firewall. This feature enabled the district to capture personally-identifiable information in order to facilitate matching to administrative data. To begin the survey, students in grades 5, 8, and 9 entered their unique student identifiers. Most students are familiar with this number because it is also their lunch number, but students who do not know their number would typically ask their classroom teacher, who could locate it in the student information system. The survey was available in either English or Spanish and the survey readability registered at grade 4.9 on the Flesch-Kincaid scale (Kincaid, Fishburne Jr, Rogers, and Chissom, 1975 ) and as such, was appropriate for grade 5 and higher.
All schools in the district were required to participate, but some schools did not administer the survey to fidelity. There are a few potential reasons for this. First, some schools simply chose not to administer the survey. We suspect this is because the stakes were low for students in grades 5 and 8, as their results would not inform student engagement in the same school for the subsequent year. Second, the survey was initially socialized among principals through a short note in a weekly newsletter. Follow-up only occurred late in the survey window when some schools reported low response rates. Third, the end of the survey window-March 18 to May 15-conflicted with various assessments across grade levels. Schools intending to administer the survey toward the end of the window may have opted to focus on test administration at the cost of survey administration. Fourth, 2014-15 was the first year of bring-your-own-device (BYOD) administration, during which schools participating accessed the internet through a unique wireless network that did not support the LimeSurvey link. This may have happened in any number of the district's 13 BYOD schools. Students in these schools attempting to access the survey would have been blocked from doing so since the survey was only accessible through the official district wireless network. While the district's IT administrators ultimately resolved the issue, the initial restricted access may have led to an ultimate decline in survey-takers. Finally, the student survey in previous years was administered anonymously through SurveyMonkey and, prior to that, through bubble sheets. Some school leaders and teachers unfamiliar with the new survey format may have been unprepared to proceed with administration. Excluding the 17 schools that did not fully participate (as evidenced by no students responding or just a couple (<5%) of students responding), the survey achieved a response rate of 71.8% of students in the three grades. Including those schools who were eligible to participate but did not, the overall response rate was 63.0%. Table A .1 provides summary statistics for some of the variables we have from our WCPSS data. Variables labeled "std." are standardized within grade to have a mean of zero and standard deviation of one. The first panel shows grit-our primary independent variable of interest. The second panel shows our primary outcomes of interest for achievement, school engagement, and civic engagement. The columns show the number of observations measuring the various variables, while the rest show the mean, standard deviation, minimum, and maximum values. Figure A .1 shows the distribution of our grit scale-plotting a simple histogram, with both a smoothed kernel density of our grit scale's distribution and a standard normal distribution overlaid. As can be seen, the distribution of grit in the WCPSS is roughly normal, perhaps slightly right skewed. In the WCPSS sample, grit's intra-cluster correlation (ICC) among siblings is 0.14 (p < 0.01); whereas, among twins it is 0.22 (p < 0.01). 41 As a benchmark, both of these estimates for grit's shared family component are somewhat lower than sibling ICC estimates of the Big Five, which tend to range around 0.2-0.4 (Hettema and Deary 2013) . As a further benchmark, in our WCPSS sample the ICC for reading test scores is somewhere between 0.55 (siblings) and 0.64 (twins), while the ICC for math scores is between 0.59 (siblings) and 0.63 (twins), and for absences is between 0.57 (siblings) and 0.75 (twins). The presence of some shared variation in grit suggests that some of this attribute may, indeed, be heritable. However, grit's variation is not fully explained by shared family characteristics. Table A .2 shows systematic differences in levels of grit across student characteristics. This provides evidence that grit varies systematically across families, and individual student attributes such as socio-economic status, grade, race, and gender. Table I shows differences in students' levels of grit across several student-and school-level dimensions. The second column shows mean levels of grit standardized, but not within grade (to show differences across grades). The third column shows the p-value from an analysis of variance test across the group levels. 
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